Requirement of arteriovenular pairing for increased capillary filtration during acute inflammation.
The purpose of this study was to determine whether the leukocyte chemoattractant N-formyl methionyl-leucyl-phenylalanine (FMLP) increases capillary fluid filtration rate (Jv/S), and if so, to determine whether the mechanism involves arteriovenular communication. Intravital microscopy was used in the rat mesentery to measure capillary Jv/S by a micro-occlusion technique. FMLP was locally superfused through a micropipette near vessels in three different arrangements: 1) near a venule in close pairing with the arteriole feeding the monitored capillary, 2) near an unpaired arteriole feeding the capillary, or 3) near an unpaired venule draining the capillary. In separate experiments, arteriolar hydrostatic pressure (downstream of arteriovenular pairing sites exposed to FMLP) was measured with a micropressure system. FMLP increased capillary Jv/S when applied to arteriovenular pairing sites, but not when applied to unpaired arterioles or venules. Micropressure measurements in paired arterioles remained essentially constant during FMLP exposure, suggesting that the increase in Jv/S is primarily due to increased capillary permeability. With FMLP applied locally to stimulate leukocytes, arteriovenular pairing is required to observe an increase in capillary filtration rate.